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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable an 
electromagnetic wave absorbing sheet to 



exhibit a sufficient noise reducing effect even 
when the thickness of the sheet is reduced by 




^l^k^w constituting the sheet by alternately laminating 



ntt pluralities of magnetic material layers on each 



^^juh of which soft magnetic alloy strips are arranged 
in parallel with each other or in a crossing state 
and insulating material layers upon another. 
SOLUTION: The principal section of an 
electromagnetic wave absorbing sheet 1 is 
composed of an insulating material 2, an 
adhesive 3, and soft magnetic alloy strips 
(magnetic strips) 4. The insulating material 2, 



adhesive 3, and strips 4 respectively work to support the strips 4, to stick the strips 4 
to the material 2, and to magnetically absorb and electrically shield electromagnetic 
noise and the mechanical strength of the sheet 1 is secured by alternately laminating 
the material 2, adhesive 3. and strips 4 upon another. For example, a plurality of 
magnetic strips 4 is arranged in parallel with each other in a state such that the end 
faces of the strips 4 in the longitudinal direction are closely adhered to each other and 
the insulator 2 is laminated upon and under the strips 4 so as to sandwich the strips 4 
from the top and bottom sides through the adhesive 3. Alternatively, a plurality of 
magnetic strips 4 is arranged longitudinally and latitudinally and the insulator 2 is 
laminated upon and under the strips 4 so as to sandwich the strips 4 from the top and 
bottom sides through the adhesive 3. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An electromagnetic wave absorption sheet having a magnetic layer of one or 
more layers which arranges a soft magnetism alloy thin band so that it may cross 
mutually, and an insulation layer of one or more layers, and laminating these layers by 
turns. 

[Claim 2]The electromagnetic wave absorption sheet according to claim 1 , wherein 
thickness of a soft magnetism alloy thin band is 1/10 to 10 of a skin depth times the 
thickness of this. 

[Claim 3]The electromagnetic wave absorption sheet according to claim 1 or 2 making 
adhesives which have conductivity more than [ of a plane of composition of a 
magnetic layer and an insulation layer ] inner 1 page intervene. 

[Claim 4]The electromagnetic wave absorption sheet according to claim 1 or 2 making 
a wire gauze intervene more than [ of a plane of composition of a magnetic layer and 
an insulation layer ] inner 1 page. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the electromagnetic wave absorption 

sheet used for electronic equipment etc. 

[0002] 

[Description of the Prior Art]It is more important still to control the electromagnetism 
noise emitted to surrounding space from these apparatus with the extensive spread of 
electronic intelligence apparatus or communication equipment, and to control the 
outpatient department electromagnetism noise which invades into these apparatus. 
The method of using the electromagnetic wave absorption sheet which mixed the 
powdered magnetic body to resin etc. as these measures in addition to the 
conventional method of covering and shielding the whole or some of apparatus by 
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conductors, such as a metal plate, is also used. This granular material type of 
electromagnetic wave absorption sheet has the operation which absorbs a magnetic 
field and is changed into heat, and when conductors, such as a metal plate, are used, it 
has an advantage which reduces the re radiation by reflection of the electromagnetic 
waves which pose a problem easily. However, as a result of effectual amplitude 
permeability's falling in a granular material type compared with the amplitude 
permeability which an original magnetic body has, and not obtaining 1 mm or more and 
a thick kink colander to acquire a desired noise reduction effect but mass's increasing 
the thickness of a sheet simultaneously to acquire, it was not effective in small size 
and lightweight apparatus, such as a portable device, in particular. In a granular 
material type, the frequency band which can acquire the highest noise reduction 
effect is more than a GHz band, and there was also a fault that sufficient noise 
reduction effect was not acquired in tens which tend to pose a problem by electronic 
equipment - the comparatively low frequency band of 100 MHz of numbers. So that an 
insulator is matched in a granular material type Since resistivity is high, In itself, as a 
result of not acquiring the effect of electromagnetic shielding like a metal plate, or an 
electrostatic shield, therefore sticking a metallic foil on one side of a sheet practically 
and using metal together, there was also a fault which the thickness of a sheet 
increases further and by which flexibility is spoiled of becoming a high cost. 
[0003] 

[Problem(s) to be Solved by the Invention]This invention was proposed in order to 
improve the above-mentioned fault, and the purpose. In the conventional 
electromagnetic wave absorption sheet, the thin shape, light weight and broadband 
which solved the point which is not effective that a metallic foil had to be used 
together, and a cheap electromagnetic wave absorption sheet are provided to thick 
heavy tens - noise of 100 MHz of numbers. Even if it makes especially sheet 
thickness thin, it is in providing an electromagnetic wave absorption sheet with noise 
reduction effects of enough. 
[0004] 

[Means for Solving the Problem]In order to solve the above-mentioned technical 
problem, an electromagnetic wave absorption sheet of this invention has a magnetic 
layer of one or more layers which has arranged (1) soft-magnetism alloy thin band so 
that it may cross mutually, and an insulation layer of one or more layers, and laminated 
these layers by turns. Thickness of (2) soft-magnetism alloy thin band is 
characterized by being 1/10 to 10 of a skin depth times the thickness of this. 
(3) Adhesives which have conductivity more than [ of a plane of composition of a 
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magnetic layer and an insulation layer ] inner 1 page were made to intervene. 

(4) A wire gauze was made to intervene more than [ of a plane of composition of a 

magnetic layer and an insulation layer ] inner 1 page. 

[0005] 

[Embodiment of the Invention]The electromagnetic wave absorption sheet of this 
invention is an electromagnetic wave absorption sheet having a magnetic layer of one 
or more layers which has arranged the soft magnetism alloy thin band so that it may 
cross mutually, and an insulation layer of one or more layers, and laminating these 
layers by turns. Next, various embodiments of the electromagnetic wave absorption 
sheet of this invention are described. The embodiment described below is one 
illustration, it is a range which does not deviate from the pneuma of this invention, and 
it cannot be overemphasized that various change or improvement can be performed. 
[0006]The embodiment of the electromagnetic wave absorption sheet 1 of this 
invention is shown in drawing 1 (a), (b), drawing 2 (a), (b). drawing 3 (a), (b), and drawing 
4^(a) and (b). (a) of each figure is a figure showing the structure of an electromagnetic 
wave absorption sheet, and (b) is an exploded view for explaining the structure of (a). 
The principal parts of the electromagnetic wave absorption sheet 1 are the insulator 2, 
the adhesives 3, and the soft magnetism alloy thin band (henceforth a magnetic thin 
belt) 4. As for the adhesives 3, the magnetic thin belt 4 has [ as opposed to / for the 
role of support / an electromagnetism noise ] a role of magnetic absorption and 
electromagnetic shielding for the role of adhesion between the insulator 2 and the 
magnetic thin belt 4 respectively, and. as for the insulator 2, a mechanical strength is 
maintained by making these into a laminated structure. 

[0007] Drawing 1 (a), As the magnetic thin belt 4 is a figure showing the embodiment of 
the electromagnetic wave absorption sheet 1 of this invention allocated in parallel, the 
magnetic thin belt 4 of two or more sheets is allocated in parallel so that the end faces 
of a longitudinal direction may stick, and (b) puts this, the insulator 2 is laminated via 
the adhesives 3 from the upper and lower sides. 

[0008]Next, drawing 2 (a), (b), and drawing 3 (a) and (b) are the figures showing the 
embodiment of the electromagnetic wave absorption sheet 1 of this invention in which 
the magnetic thin belt 4 was allocated by crossing, and as the magnetic thin belt 4 of 
two or more sheets crosses in all directions, and is allocated and this is put, the 
insulator 2 is laminated via the adhesives 3 from the upper and lower sides. 
[0009]Here, by drawing 2 (a) and (b), it is allocated so that the magnetic thin belt 4 
may be knit in all directions, and on the other hand, that in which the magnetic thin 
belt 4 was allocated respectively in parallel to length and width is further laminated by 
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drawing 3 (a) and (b). 

[0010]In the embodiment of drawing 1 (a) and (b), it may be allocated in parallel so that 
magnetic thin belt 4 adjoining comrades may overlap. In the embodiment of drawing 2 
(a), (b), drawing 3 (a), and (b), the magnetic thin belt 4 does not intersect 
perpendicularly in all directions, but it may be allocated so that it may cross aslant. 
[001 1] Drawing 4 ( a) and (b) is a figure showing other embodiments of the 
electromagnetic wave absorption sheet 1 of this invention in which the magnetic thin 
belt 4 was allocated in parallel, and the wire gauze 5 is allocated so that the magnetic 
thin belt 4 may be touched. 

[0012]In the example of the above-mentioned electromagnetic wave absorption sheet 
1, each has secured the electric interengagement between magnetic thin belts by 
crossing and allocating this using the magnetic thin belt of the width up to about 20 
mm which can be mass-produced. For this reason, the electromagnetic wave 
absorption sheet which has an advanced electromagnetic wave shielding effect can be 
provided by presenting simultaneously the operation as a magnetic body which 
absorbs the magnetic field component of an electromagnetism noise, and the 
operation as a good conductor which reflects and absorbs the electric field ingredient 
of an electromagnetism noise, without newly forming a metallic foil. It can also have 
the electrostatic shield effect by grounding a magnetic thin belt. 
[001 3] Drawing 5 is a figure showing other embodiments of the electromagnetic wave 
absorption sheet 1 of this invention, and two layers of layers which consist of the 
magnetic thin belt 4 are provided. The electromagnetic wave shielding effect whose 
layer which consists of the magnetic thin belt 4 is higher than the electromagnetic 
wave absorption sheet 1 of drawing 1 w hose number was one - drawing 4 is acquired. 
By considering it as the three or more-layer layer which consists of the magnetic thin 
belt 4, a still higher electromagnetic wave shielding effect is acquired. 
[0014]ln the electromagnetic wave absorption sheet 1 of drawing 1 - drawing 5 , an 
adhesive material with a seal may be provided in the one side. In this case, on the case 
of apparatus, a patchboard, or parts, since it sticks directly, assembly-operation 
nature improves. Although the insulator 2 and the adhesives 3 are arranged by each to 
both sides of the electromagnetic wave absorption sheet 1 surface in the embodiment 
of drawing 1 ~ drawing 5 , only one side is good and thickness of a sheet can be made 
thinner in this case. This structure is also enough when neither intensity nor insulating 
conditions are so severe. The insulator 2 and the adhesives 3 of one side may be 
replaced by the above-mentioned adhesive material with a seal. 

[001 5] Although thickness of an electromagnetic wave absorption sheet can be made 
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remarkably thin by changing into a powdered magnetic body and using a magnetic thin 
belt in this invention, the extent is explained below. The relation between the 
thickness (tm) of a magnetic thin belt and the relative permeability (mur - jmur") 
which a magnetic thin belt has is shown in drawing 6 . As for mur', real part and mur" 
express an imaginary part here. Since the magnetic loss of an electromagnetic wave 
absorption sheet is in mur" and proportionality, it is desirable for mur" to be large for 
acquiring a big noise absorption effect, delta is a skin depth and is 
delta=[2rhom/(2pif-mur' (0) -muo)] — (formula 1) 

It comes out and defines. Here, as for the electrical resistivity of a magnetic thin belt, 
and f, initial relative permeability and muo of frequency and mur' (0) are [ rhom ] space 
permeability. 

[0016]As shown in drawing 6 , as for mur", tm/delta has 1/100 or more values of the 
maximum in 0.1 to 10. When tm becomes less than [ of delta ] 1/10, and when tm 
exceeds 10 times of delta, since it becomes impossible for the electromagnetic wave 
absorption sheet of this invention to realize a bigger noise absorption effect than a 
sheet conventionally, it is not preferred practically. It is effective to set up the 
thickness of the magnetic thin belt 4 among 1/10 to 10 of a skin depth times from this. 
As shown in (the formula 1). it depends for a skin depth on frequency. Thus, the 
thickness of a magnetic thin belt can perform optimal design doubled with the 
frequency band of the noise which can obtain the very thin electromagnetic wave 
absorption sheet which was not conventionally from it being at most 10 times the skin 
depth, and it is going to absorb. 

[001 7]As for the thickness of the insulator 2, it is desirable to choose in the range 
which can secure the insulation between the layers which consist of magnetic thin 
belts case [ like drawing 5 ] , and does not spoil the FUREKU civility of an 
electromagnetic wave absorption sheet. For example, if it is about 10-100 
micrometers, each function can be achieved enough. It is desirable not to make it 
thick [ more than needed ] about the thickness of the adhesives 3, and sufficient 
adhesive strength can be obtained at about 10 micrometers. If the electroconductive 
glue with which metal powders, such as nickel, were mixed is used as adhesives more 
than [ of the plane of composition of a magnetic thin belt and an insulator ] inner 1 
page, the electric interengagement of adjoining magnetic thin belts can be 
strengthened, and the electromagnetic shielding effect can be improved further. If a 
paint type with low viscosity is used as a conductive binder, the crevice between the 
magnetic thin belts which adjoin according to capillarity is permeated, and electric 
interengagement can be strengthened further. Thus, it can be made to contact 
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certainly electrically, without making magnetic thin belts overlap, if electroconductive 
glue is used. For this reason, the flat result which avoided unevenness by making a 
magnetic thin belt overlap is obtained, it is easy to deal with it, and the 
electromagnetic wave absorption sheet excellent also in processability or appearance 
can be provided. Even when not making a magnetic thin belt overlap but sticking the 
end faces, since some crevices are permitted, the effect that manufacturability 
improves also does them so. 

[001 8] As a means to strengthen the electric interengagement of adjoining magnetic 
thin belts, as shown in drawing 4 ( a) and (b), the wire gauze 5 may be used. In this case, 
the same effect as the case where above-mentioned electroconductive glue is used is 
acquired. Since a means to connect magnetic thin belts is metal, it acts as Kougami of 
the electromagnetic shielding effect by a magnetic thin belt further, and the 
electromagnetic shielding effect of the wire gauze itself is also added, and a highly 
efficient electromagnetic wave absorption sheet is obtained. As a wire rod of the wire 
gauze 5, a wire size is as small as tens of micrometers or less, and what used nickel 
etc. as the base is preferred. Since the wire gauze 5 is for connecting a magnetic thin 
belt, a stitch's does not need to be so fine. For this reason, it can select from a 
commercial wire gauze and can use. Since adhesives adhere the insulator 2 and the 
soft magnetism alloy thin band 4 through the eye of the wire gauze 5, in order to 
support a wire gauze, it is not necessary to newly add a member. The wire size of a 
wire gauze is small, and since a wire gauze is laid underground in the layer of 
adhesives, thickness of a sheet is not made to increase so much, and the flexibility of 
a sheet is not spoiled. These are advantages which are not acquired when using a 
metallic foil which is looked at by the conventional electromagnetic wave absorption 
sheet. It cannot be overemphasized that this wire gauze can be conversely used from 
this as a conductor added to an electromagnetic wave absorption sheet conventional 
granular material type, and the same advantage as this case is acquired. Also being 
able to join insulators directly between an insulator and a magnetic thin belt or on both 
sides of a magnetic thin belt by heating weld, the adhesives 3 to the plane of 
composition concerned become unnecessary in this case. 

[0019]As an insulator, as adhesives polyethylene terephthalate (PET), polyester, 
polyimide, etc. for example, Again adhesives, such as a phenol system, an epoxy 
system, a vinyl system, acrylic, a polyolefin system, and a synthetic rubber, as a 
magnetic thin belt. ** Fe, Co, and nickel can be used as a base, the magnetic material 
which added Cu, Cr, Si, C, aluminum, B, Y, Zr. Hf, Ti, Nb, Mo, W, Re, Mn, etc. can be 
used, and all can acquire the same effect. By the above, tens of micrometers and a 
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very thin layered product can be obtained, for example with one layer of magnetic thin 

films. 

[0020] 

[Example]The example of operation is shown below. It had composition of drawing 1 , 
and polyester was used for the insulator 2 and acrylic adhesives were used for the 
adhesives 3 for the amorphous ribbon which used the CoFeSiB system alloy for the 
magnetic thin belt 4. Magnetostriction considered the presentation of the CoFeSiB 
system alloy as the presentation used as zero in order to control change of the 
magnetic properties by stress. Width was set as 12 micrometers which the thickness 
of an amorphous ribbon will be between 1/10 to 10 of a skin depth times in general in 
the frequency of 30-1000 MHz at 20 mm. Parallel arrangement of the amorphous 
ribbon is carried out overlapping mutually every about 2 mm. It is as thin as about 60 
micrometers, the thickness of the whole sheet has sufficient FUREKU civility, and 
processing of cutting, punching, etc. is also easy for it. The mass of a sheet is 
dramatically as lightweight as about 2 g at 10 cm around. 

[0021 ]The result of having measured the magnetic field shielding effect and the 
electric field shielding effect respectively is shown in drawing 7 and drawing 8 . The 
minute antenna (it is the loop antenna and monopole antenna in the case of an electric 
field in the case of a magnetic field) of the object for transmission and the couple for 
reception is detached 1 cm respectively. It is made to counter and the value 
calculated from the difference of the receiving level obtained when the 
electromagnetic wave absorption sheet concerned of 1 5 cm around was placed in the 
middle, and when not placing this is shown. The result of having measured the 
shielding effect of the conventional electromagnetic wave absorption sheet (0.25 mm 
in thickness) using the granular material of soft magnetism metal as comparison with 
the same measuring equipment was shown collectively, drawing 7 shows that it is 
markedly alike and a high shielding effect is acquired although the magnetic field 
shielding effect of the electromagnetic wave absorption sheet of this invention is 
crossed to a 10-1000-MHz broadband, is 12-33 dB and is as thin as about 1/4 
compared with 0-3 dB of the conventional electromagnetic wave absorption sheet. 
[ of thickness ] It turns out that a good shielding effect is similarly acquired from 
drawing 8 about an electric field shielding effect as compared with 17-51 dB and 0-3 
dB of the conventional electromagnetic wave absorption sheet with the 
electromagnetic wave absorption sheet of this invention. 
[0022] 

[Effect of the Invention]according to [ as explained above ] the electromagnetic wave 
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absorption sheet of this invention — a thin shape — it is made lightweight and cheap 
and a big noise absorption effect can be realized. A big shielding effect is 
demonstrated to the both sides of a magnetic field and an electric field. It is effective 
also to the noise of tens of MHz - hundreds MHz bands. For this reason, the optimal 
highly efficient and cheap electromagnetic wave absorption sheet for the noise 
countermeasure of small size and lightweight electronic equipment can be provided. 
Even if it uses a laminated structure especially, as compared with tens of micrometers 
and 0.25 conventional mm or more, it can do remarkably thinly. A magnetic field 
shielding effect and an electric field shielding effect outstanding as compared with the 
still in addition conventional electromagnetic wave absorption sheet are acquired. 



[Translation done.] 
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